Pregnancy outcome may be altered by both genetic and environmental factors. The mating of CBA/J female mice with DBA/2 males normally results in pregnancies characterized by a relatively high incidence of early embryo loss compared with most other syngeneic or allogeneic matings. This study addressed the role of normal laboratory stress in the induction of early embryo loss. The previously studied 'Bruce effect' describes the total loss of preimplantation embryos (pregnancy block) that is apparently caused by the stress induced by the presence of an alien male and mediated by neuroimmunological effects on prolactin activity. To determine whether this effect could be responsible for the high incidence of postimplantation embryo losses in the CBA/J \ m=x\DBA/2 model, the original DBA/2 male was replaced on day 6 of gestation by another DBA/2 male, a CBA/J, a C57Bl/6 or a BALB/c male. The (Chaouat et al, 1988; Gendron and Baines, 1989; Clark et al, 1990).
Introduction
Many of the causes and mechanisms responsible for spon¬ taneous abortion in the early postimplantation period have not been clearly established. Causes of reproductive failure include anatomical abnormalities of the reproductive system, genetic anomalies of the gametes, endocrine abnormalities, microbial infections or immunological problems (Clark and Chaouat, 1989) . By using pathogen-free inbred animals to study repro¬ ductive biology, genetic anomalies related to the reproductive or endocrine systems can be eliminated, allowing the investi¬ gator to focus upon the immunological factors. Since the original report made by Clark et al. (1980) on the relatively high incidence of early embryo résorption of CBA/J females mated with DBA/2 males, this and other models of embryo loss have been characterized in great detail (Chaouat et al, 1988; Gendron and Baines, 1989; Clark et al, 1990) .
Although it appears that the immune system of the mother plays a very important role in mediating early embryo survival during the early postimplantation period, it is also clear that the maternal response to the conceptus is, in part, paternally induced (Slapsys and Clark, 1983; Bulmer and Johnson, 1985; Nakayama et al, 1985; Mitchell et al, 1990; Nichikawa et al, 1991) . The mechanisms causing spontaneous early embryo loss appear to involve natural killer (NK) cells in the CBA/J DBA/2 system. Gendron and Baines (1988) found that NK-like Revised manuscript received 19 April 1994. cells infiltrated 20-30% of the embryos between day 6 and day 8 of gestation, and that the proportion of infiltrated embryos was correlated with the observed résorption frequency that was macroscopically observable on day 12 of gestation. The effector molecules include the macrophage cytokine tumour necrosis factor (TNF-) and the activation of macrophages during pregnancy provides a possible mechanism to explain early embryo loss (Gendron et al, 1990b (Clark et al, 1986 (Clark et al, , 1987 Bobe and Kiger, 1989; Gendron et al, 1990a (Bruce, 1959) .
Bruce and co-workers showed that exposing mated female mice to an alien male within 48 h of coitus blocked pregnancy owing to failure of implantation of the blastocyst in nearly 80% of the females (Bruce, 1959 (Bruce, , 1960 (Bruce, , 1961 Bruce and Parrott, 1960) .
The effectiveness of the alien male in terminating preg¬ nancy diminished after implantation had occurred, and was lost by day 6 of pregnancy (Bruce, 1961) . Although the 'Bruce effect' was at first thought to be a phenomenon confined to male effects on pregnancy, later studies have shown that the introduction of major histocompatibility complex (MHC) allogeneic females to the mated female could also induce a pregnancy block (Yamazaki et al, 1983a, b) . Additional studies clearly demonstrated that the alien male elicited the implan¬ tation blocking effect via androgen-dependent pheromones, which were present in male urine and which acted via a maternal neuroendocrine pathway involving decreased prolactin and progesterone secretion (Bruce and Parrott, I960; Dominic, 1965 Dominic, , 1966a . It is important to point out that the phenomenon reported by Bruce and co-workers was strictly a preimplantation effect, as the ability of the alien male to block pregnancy diminished after implantation, and was totally lost after day 6 of gestation (Bruce, 1961 (Fig. 1 ). These two groups showed similar implan¬ tation and résorption frequencies, and when they were exam¬ ined under a microscope on day 8 they showed relatively larger numbers of decidual macrophages. However, if CBA/J females were mated with DBA/2 males and then introduced to a BALB/c male on day 6, the profile was similar to a CBA/J BALB/c mating, in that the total number of macro¬ phages was lower than in the CBA/J DBA/2 mating and few of the implantation sites showed significant infiltration by Mac-1-positive cells. The introduction of the BALB/c male to a CBA/J female previously mated with a DBA/2 male therefore altered both the incidence of embryo loss and the nature of the decidual macrophage infiltrate.
Moreover, when the number of significantly infiltrated embryonic units was analysed in each of the four groups ( Macrophage infiltrates were stained with immunoperoxidase and counted for each embryo implantation site on day 8 of gestation (see Fig. 1 (Stenson and Preker, 1980; Hunt et al, 1985) or in the rejection of the fetus by the maternal immune system via the local release of cytotoxic factors (Yelavarthi et al, 1991 
